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Specif iciiticn 
Tit la of tha Invention 
Portabisi Telephone Set 
vir.g Wirsless Slectroacaustic; Transdxscer 



8Av±around of the in van 



The preterit i«\':eRtion relates to a portsbXs 
telsphons s«t and^ ssor© particularly,, to a portsble 

device -sr.d also ~o!inect-5d to e,lectro5c::-u3t i" 
trap:sdu<;sr such as esrphones/nsicrophoR&s by radio, 

s portable tslsphon« set is called in 
P'^Diic tr-3nsp»rtatlon facilities s-ich as a train or bus^ 
v-;-i.' b.>t.;?.;?x-s Ouh-r passengers:. To solvs 

thi- prob.l:=ra, 5 por^:able telephox^e set has been 
proposed, which is integrated with a headphone stsrso as 

audio rsprod -lion device s.a.::-^ tha:; ti^-- --n-j-if- t rv^.:j 
of -hffi portable celephojva s&c can bs listened viis tne 
he a dp hone s t erso . 

portable tslephpne set of thiis type is 
disclosed in, 8,0., Japanese Utility Model Laxd-Open 

typ^j hsj. 3:-; arrangesiKsnt in v/hich a paKc of 
e.irphor:as can be coor>«cted to a headphone stersc xsrat or 
« tei^^^pho-vi; set unit by snsn).:aily oper^; i;;-; a -h^n;:--c 
swxtch. Whsn the p;iir of earphones are con^ie..: v.n-d uo vn-,- 



tr«ns^>ir,ter - sna at;her is used as a receiver. Even 
diiring jt.usIc reproduction by the hesdph&ne stereo,, the 
user never fsil zo c^tch the telephone ringing tone 
fescause the telephone ringing tone has priority over the 
S reproduced sound fros; the h-sadphc.nss . Another portable 

Ou.?closer:^ ;.r, Japanese Patent Laid-open No. 4-24 3. 'iSB. 

However r the portsbi® teiephorie set of this 
prior art h'-5s -i^'-iee pro^ie;!=s- Firsts to respond to &n 

ID incosvting c^5.r. , cn-s:- jeover switch SiUJSt be ^vanusXiy 

cp^r5i:«d tc- s^<,-.i".:\ t^^.? headphone stereo niod- to $:h« 
tislephorse »ocle. If tha user is carrying baggage., or it* 
th>3 portable telephone set is put in a bag, evg<, a 
hsrdbaf;, a f^sr^ooth incOKsing call response operation is 

15 impsdsd , 

Second/ in speech eossnanicafeiori, one of ths 
s&rphones is used as a transmitter ^ and the other is 
used as « receiver. The user istust inevitably use one 

20 t.;ie hands ara not free, the speech cossnvjnication Is 
dif Sieultv: 

Third, the portable telephone set is connected 
t.o the earphones throiigh cables , fshen rhe porr,abI® 
telephone sst is pu^: =;-i5-: ^ .ba..;,- "i/.e rcir;.-;: b=> 

2S 3<2pari5ted beyorsd th« i-Sivsuh of; thss eHrphocsss c<:i:;d.. k.iS 
ua-L-r carino-: p:^i: i:h-3 b>3g on a baggage rack or T:he like 
d'icinq t.h'^ lr,ooo.ir;^ call response ope-:ar.lo;-s , The sibove 



... v^....:-.:uit-:riy conspicuous in cro-.rdsd 

r..'-:snsp.ort...U,o.n facilities, resulting in a di^adv^ntaae 
i.-.pro.ing .h. .r.lli..tian efficiency .ne portabL 
vsiephons sec. 



According to th^ prssanc invention, there is provided 
por-^bls :;r:=Iephon« set comprisi.ig a n-ain body unit for 
per^orr^ing radio coKim-inicatian with a mobile r&dio 
csiephone system, and ,s trans.^ission/recept ion ..nit 
con^jsetsd to the rsain body uni!: rv radl-^ ...,,..;:^.„.., 
tx-sn3ru;;sion/recsption of ii speech voice, tne rr.a;- b--H, 
unis -n-.;^dxng a radio tels|>hQrse unit for 
tr^r,3~r.tting/x-^>csiving s signal containing th« speech 
voice to/frcT. .ha ^.obiie radio tsi^phone systen-: via a 
' ' = -iSJn&racla-^ an siudio 

s:-^iecr-ivaly trans^.itting ons of ^ reo^^otion vice signa 
ret-:uiv«d by the radio ceiephons? -aait .sr.: 



and control jr,ear5s for controlling selection of the 
seoeption voles signal and the ausio signal ir* the 
ursns'n^i^siwr./reception ireans iri a-cordar.ces with ^r. 
.^'.-.--^ .r..5 .^i^, arid the tr-srsp^is^ioru rs.:<iv-- 

bidirectionai cojwsr^icn between & voice and an 
electrical sigijal, and second rrsnsTrdssiGn/receptior! 
nesnS; connected to the first tr3ns^«ls?icn./^scsptiox^ 
j^^eans of the nam body - s~l~ctivaly 

receiving the rsc-sptior. voi-ce sxgaal and the audio 
slqnsl trojTi the main body unit and outputting the 
5.5;.^ ■ .. - thi? e;.ecr.roa,70Ui;^" \;: \: .r',--:.;"vr and 

r.5;srisrsi.-:.:.ir.4 uIh"^ crsr.sriis^ xdh vcizo ^>::.cr.al -Jt--^. r.:,-? 
Blactroaccs-astiG transducsr tQ the nain body u>^it< 



Fig, i is a perspective view showing the ouce 

invention; and 

pi;r. V is a block diagram snowing the 
i^ /d- w-," tno pcrtabla tsXaphone sst with wir'sl&ss 
earphones shovi^n in Fig. 1: 



Fig. shovs 5 poruable r.eiephor:e «et 
w:.i-.r;.:.ri;53 etirpr:ones according to an erpbodin-!:in': of uhe 
pr^serst invsnziOTif in which x,h& portable tsl^phone set 
is inssgrau-ed with a portable cassette tape reprodisctiGr-s: 
5 device. Fig, 2 shows th« cxrc:^3it arrangement of. ".hs 

Fig. I. Refsrrir.g to Fig. 1, the portable telephone set 
with wirslsss earphonss of this smbodifjient is 
consr.ituted by a main body univ, ' , -r-:-: 

10 reproxv^cing function and a radio i,s:.epr„: r.e ;.-.^.ncJ.i-; n .. ar^d 
an ';.?a£-pho.rxS./js.icrophone sinit 2 serving as a 
ti-«ns;pi,"$icn/rac®ptic!n Mr.it separated frojs the m&ir. body 
unit and connected to ths sRain body unit by radio. 
Refarii-nc-; nu:r!;srai il deaocKS an ante;-.,'.;? crc^-: .i^-d th» 
15 ii^ain body u.-^it 1 and connsctsd to the base station & 
Tsafeil® radiQ j?3?stsH5 (not shown) via a cedio channel? 14, 
an aj^tsnria the m&in body unit 1, which is conn&ci:&d 
to shs &arphone/sr.icrrophorss vsnlt 2 by radio; and 16, 
^.jci.v reproduction unit (to be described later) 
20 consisting of cassette tape reproauot icn device. 
R?ifere3iCi» niiitssral 21 denotss an antsnns o£ th& 
sarphoi^s/xaicrophor.e unit 2., which is j;cnre."r.ri-5 r.o -.h-i.- 
jsaln body uiUt 1 by radio; .33, earphones, -'rale ropr.or.e;^ (to 
be dasorlbed later) ? ar.d 24, a cas^ in which a 
i\5 tr;uns.rr.ission/rccepr-ior. circuit is accostsirscdatsd , The 
case ::4 h,H3 the ancsfinfi 21 sr^d xs conr.ected to the 



i^^- -«rii:.v Fig- 2, t;ie !^<5;.nL Irody unit 1 has 
a xiciio -e:€>,.>hone unit 12 cor>nL«cted to rhe ^r.canna II to 
trsnssiit/rscsivQ control inronsation and a speech voics 

t,o, f re:r ths siobiis radio telephone sysLsrsi «r>Qt 
i;h-vr.^> via a r*diO channel., as? i r.cor.^.< ruj c:-.i: detection 

13 foe i«te.-"ir.r ar. inco'^ -j : - : c ii.: or. 

signal rscslvsd by tr,& radio L^^iep;ir:V3 ua-.t Vi, a 
tir-msmisri^r.-' reception ur^ir. 15 wnich is conMCted to the 
o-xrhrr.e 'n:Lcrco:\'j*r.c 2 by tnr^-vh the antsrsna 

14 sr,s.ar\srsit,-'rscaivo « sp5e"h ^'ol.re s^-.a! --j/ftcs-s the 
r^dlo telephone unit It, the audio rspr&duction xinlt 15 
for rsoroducing a csssetts taps and cutput^ting a 
repr.;-^uctlon signal o£ music or the like (to be referred 
i..-^ as 3 na:^ir x ^ rrrd .v.: c ; o-; siqr.dl ;:exei.x-iL^er. * - "-'"a a 
.-:c;^-r,ral -J^ni-C 17 S-sr r>5c:siving an ir,cor.^ir.g deto;:.tio-i 
signal f ross ths incossiag call ds&ectian unit 13 and 
-o^i-- rol I ' ncj the radio telsphone unit, 12 ana the 
r.v3ris;r.iss ion r^^c-s- f-^^-'^ '-^^''^^^^ rsdio c®i«pn»ne 

ur.ir 12 has a call sign«il ^--^nsraticn unit !2a tor 
r^p«3at.e<iiy generating a call sicasl consist.ing an 
a<^di ble s^ignal at ss prsdsterssined period, and a speech 

.^:vi sp^i^c:; coj.T..nicati..-:x or the p-„-rx.-i. -_o.^\hon« 

s^sz, Ths c:.atrol u:^j." I? has a reproduatiorx con-rei 

uait: 1"^, c^ntcol uri-^ l?b, arsd d -..x^Jri cor.-.rol 

unit i'^Cf as will be described lat.sr. 



trdrisrdssion/rscrepcion unit 15 ot t.h& m&in body vjnit 1 
by rsd.|q vi-a the snt©nna 21, and th» pair .of 
earphor.es/jfiicrophones 53 Integrated with bone conduction 

^arph.'i-nes ror CDnver5:j.rtg a sigadi received by che 
traasfisission/rsc^ptiori unit. 22 into a voice -signal is 
converted into ari sisctrical sL-rA?. anc c-xjtpiit to ths 
trasisjsis s ion/ reception un 1 1 22. Th e 

ejjr;:..nor.as/j?sicrophon®s 23 havir.g the bone conduction ~,ype 
iriicrw-phones havs an arrsngesssnt in which when the ussr 
of ths portable telephone set speaks while setting the 

V ^hu-iV^ i.on .ts conducted through the bones; oi: the aj^er, 
and the conductsd bone vlbratiort is converted into -sn 
e I>sc tr ica i s igna 1 . 

Ths fu:-sction of the control ^^nit i? wiH Ds 
des^nribed next in ••Jet<jii. when an incoming cai i is 
received at tha celaph--:sne;. the radio s:elsph»ns unit 12 
outpvits an incojrdng call notification siqna). 101 
cer.tai.ned in a signai r.--^= je-i vod via tnc: .irt-^n^^d. ■r.he 
incojnxng call dsnectxDn unit 13. The incoraii^q call 
di::i:ectIon unit 13 detects the incoming call notiiicition 
sigs^.a- lOI and oiitpu-^s an, incoitiing call det-sction slgnai 
iG.) ^o r-h-s ccp.trol unit 1?. Upsn recels^ing the incoming 



Ou i i -.M-i 13, che reproduction control unit: I7s q£ 

aiudiCi reprDiiuction^ unit 16 t»fhi-:;n is p-:=r::o:r:v. .-.r ;t 
r»prcsucing aperation^ thereby perf orjH:.i)g QFF-coPxtro^ . 
S SL«ultaneou5ly, the call c::3ntroX unit l?b of ths; cc-ntrol 

ve..sphon^? un^t 12 to d^signa^ss the racsio Ciilephona uniu 
12 tft Send a call signal 105 to the 

r,rsr.sjr>ission/recu-ptlon unit 15. After the csXl signal 
10 105 is c.;iC''-iu a predetermined nuirdjer of times j the s>ode 
ccatro~ nai:, or the coiTtroi unit 17 designates Lhe 
£sdlo telephone unit 12 to switch ths irode to the speech 
■.eojrjsp.un-Xcation mo'ds' such that a speech voice signal 106 

IS transxisssior,/ rece;.-ci-.:5n ur.-:.r. ;,-3- ^ina speech, co:KTiuni-"attor! 
xs automatically started. 

Upon csjsplstion of the spsech commus^lcatitsri, 
ths sods control unit 17c of the contrisl "unit 17 outputs 

2D upxlt 12 to canc~?l the sp«ech oojs-Tanicatic-r. r^s^cie. jvt the 
r>ar\& tlr!i*3, the r®produ<::tion control, unit i? a outputs ths 
contrDl signal 103 to turn on the audio repxoduc-tion 
ur.it 16, In ths opsx-ation mode other than the spssch 
c-:nT.?;iur^icat ion irsode, the 3;*dio resj^r eduction unit IS 

2"j i:s:pr--.;<lir::as jsusic or -ih® like i'^a-T. a cassette tap- and 



v.. .^-^^russ.i.o^.,- ri^csD-::On urJ.t: 15 rscsivas the call signal 
.IGS £r.a:r tha radX'. telephcne unit 12 and ths speech 
voice sigT^ai lOS received by the anssrsna li or ths jnusic 
" ■ • c^;.;c.,- r-:=prcductior! unit 

X€ snd p-rfoj-.5 >:-idir; con!.n.iinicatio.o vith the 
transmission/reception unit 22 of the- 
earphons/jnjLcropho?5e unit 2 via the ^ht^nna 14, 

The cperation of the portable telephone sf2t 
vv-:,un 1.-? a .^-srpr.cnes having ths abov© arrangestent 

vill be descrxbsd Delo^v. When tha user of the portable 
telephone sat waits tor an incoming call at the portable 
telephone sst in crovdad traaspor ration facilities, uhe 
axjdlQ reproduction unit 15 Siiay be driver., so chat the 
•^svf :-..^;-r-.s to reproduced jausis of the cassette tape by 
r.he h^s^ufehcsna sterso. Whan an incoming csll is received 
St the portable telephone set during music reprodtacticn 
by "..h-. ,vjd!.o re:--,-l;,.ctxon unit 16, uhe racUo telephone 
•-Hit 12 ouiiputs r^he Inco.tsing call notification signal 
m contained in the receivsd control signal to the 
IncDsfsing caii detection unit 13, The inco-Vn- .-^^^ 
detection r.nit 13 detects the Incosning call notUlcd^iiion 
^-^■!-.^. lUl n:;:-^ tha :;d-;io telephone unit 12 and outputs 
r.iV: ir.conjing ;::;U1 detscclon signal 102 to the control 
^^5:-lc L?. Tne lncoaL".g call d^-.ect^on usMc 13 n^av detect 
^.:h- inconung call notlSicatlon signal iOI frcrn the 



.v^~^-ctiw-:^ sj.cnai , the zeproductiori ccntir;:;:. !.;r:5.t i "a 
of Che control unit I? outputs the control signal 10 3 -ao 
the «uclio rsprodiiction unit 16 durlrsg the operaciori to 
5 tjrn off the audio reproduction unit 16.. thereby 

St :^-,.p iri cC the jTiusl.; i:c-.hsct ion signdl 

107, Si^.u.itS!-i90us.ly, the call oorstrol unit XVb of the 
control unit 11 Outputs the control signal 104 to th® 
r-i^ ;- t\>K^;:h;:'r:Ss unit 12 to designate the radio t^^lephone 
ID u5-:it -J send ths call signal 1Q5. Ths call signal 
generation unit 12a of th« radio t^lspho:^® unit 12 
gansratss a cail signal as an audlMe si^nsl in 
accorditnce vith the instruction and outputs the cal.l 

15 trs-.ssTa«sio:i/^>-scsption unit IS transsrsits zh^d cdll signs! 
from ths radio tslsphorss unit 12 to the 
tsarsoUssion/re-eption unit 22 of the 

e,^!:phor»-'rr;icropnone unit 3 via ths antennas 14 and 2i. 
Tho earpho:-;-:?;-. '■'■ftiicrophones 23 convert th'S call 
2Q into an audio signal sind ou^-put the vcics signdx- W-.;t^h 
this opsratLon, th« outpat of svusic Srcfsr. ths 

.•'nes/nicrophonss 23 is stopped., o^rd : ~!-^o-iiately 
thereafter J the user is notified of .a .clnoi-iv-j tone. 

When a predetermined number of ringing tones 
23 oo^in-^-sd, the jtiode control unit 11c at th-s co!^.s:ro] 

ui\iu 17 autorriauically Sv/itches rJ\e radi-" taiephone unit 



to the incoming call- With this operation, the 
inpuc/output of the speech voice si>?nal 106 between the 
radio telephone «nit- 12 -and ths t-rsns^ission/reception 
5 unit 15 is as-iSbied. More specifically , ths 

;;ri;;;>r-:i=;.-;ion/r^>3«ptiori unit 15 which has trsiisr^itted the 

rsprodaction slgTial 107 from, the audio 
rsprodsaction xsnit IS to tha aarphcns/micrGphone unit 2 
fsr transrussi ~ ; ~f - spssech 

10 voi~s sjlgr-al 105 bst-wesn the riidio r,fi;ephor.e unit 12 and 
the ssrphone/mlcrophone unit 2 via the antenrtss 14 and 
23 V t-^ith this operation^ the speech voice sigfsai 106 
rec&ived by the radio calephoas unit 12 5?ia the antenna 

15 15 ths t^'a^sn:l3sic^/recsption unit 22 at the 

earphone /isicrophorse unit 2 by: radlGf and outptst tram the 
ss:rphar5.ss/s?.lcrcphonies 23 as a speech voice. 

Since the user can listen to the voic© 53f the 
"sUe:: fxo:5\ tha asrphones.''n>icrophcnss 23, ths user 

20 r5^.'5po^ds by vc;ice without perforjrdng «ny opexratlon. 
More specifically, the voice signal of the user xs 

y?. ".hts r.,.£:.5riS)Tils.s. ion.'' reception urJ.£ 23. The 
Signal is further transferred to the 
25 r.r-;sns5nissicn/rscepr.lon urjit 15 oi the snaln body sinxt 1 
via the antsnnas 21 and 14 by radio. The 



rransmi-cs the vesica signal 106 tzom the 
trariSislssicii/rsceptiQ-i unit 15 to the base station o£ 
t.h*i! sfiGbile raciio syste??s via the antenna 11. s^'lth this 

t:h» user o£ tn© pcztable telepnone set is enabled. 
During ths spesch cam^inication, wh^n the 

laphor.S: unit iT. detects that ths field state of r,he 
caller is icwersd ts a prsdstamined levsl or less,- or 
that a speech voice to be transjnitted is not input from 
the trsnsjrdssion/recsptiori usit IS £or a predeterained 

c'^rstrol unit 17, When the contrQl unit 17 deterrrdnss, 
upon receiyiag the dst.actlon signal 108, thst the speech 
co-;isj5unicatioa is endedf the sods: control i^nit He 
csiic:«il,'5 the speech mods of the radio r..-5iaphone '-.jrvl;: i? 



As d«s.;'.cibed ^sbove, in this erobodimer.t: , she 
~o-.trol unit 17 perfonns vsrious control operations. 
Upon rscslving an Incouiing r;aii during ^j^usi- 
reproduction, the rv^ss;:.-- rsproduction is: L^f.:r.re , .--c. .-^ 
csil Signal i,;, san",. Aftsr a pradetsriBined nureber o.r 
r.i-gir:g --ones &rB generated, the snade is autematicaily 
3vs.tchi^d to the speech ccfmufxioatian moda. Therefore, 
th« user can start speech consniunication v.^ithouf 

.V ..ox.^i-g .5ny rf.d^njai. operation. Xn addition^ siiics th 
micrcphones srs constituted by the bons conductio;. type 
^arphones/^icrophc^nes 23, hand-free speech co.^..unicatlo ■ 
is s.n.-.bled. Even vhile the us«r cannot rnove at a.n. in 
crowded train or th- iik^, ha/she can listen to snuslo 
^r.a AiS- c.an respond to incoming call by allowing 
AutDsu3ti;: swir.ching of ths nsode to the .?pe£ch 
ccjs.-urJ.catlon i.ode, m this case, the use catches the 
rxngln- ton« on.:y through T:he SArphonos/r,K-.-::. phones 53, 
Ther-^■^r.^, t.^^e o.hsrs do not h^ar the ringing tone and 
therefore are not bothered. 

The csll signal, the speech vv:.c- .v-j 



boiv -.^r.lr., "h^^ d&vica ca^; be used as a portable 
:;ud55pho--:e saj;. This «-ake^=: It unnecessary to always 
piac:s ths rf-air. body unit .1 within the reach of the user 
,;-=?.r,iI- ir .Ei:i i™:; rcvejtisnt in oparability of the 

In tha above-described embodisiient, tJse audio 

reproduction vsr.it; IS is constitutaci by a cassstts tape 

-ceproductioa vjiiit. However ^ it rasy be an audio 

rerrocu"-. I --! .^^^-.i or.: i; :.^ :< cosrspact disk (CO), a s^lni dis 

•;MD), or ths like, or a raaic receiv«sr such ss a radio 
set . 



1. A p.~rt2&Ie telephor-s sec characterised by :r 

iirsic by radio to perSorsri tr&nssT^ission/re^eptlca o 
spaach; voice, 

said fsain; body unit including 

signal CQrici^i.iing ::hs sps'aci; voice cc-/j"ro;n said m 
>-a4ia t^isphcsri-^ systsm 3: radio cksr^sl, 

an sudio unit for gsneraclsg ajs audia signal 
firsc cr:arMsaiissioR/rsc;spt.icn vr.e&r.s for ssilsc 
"-r.i.r.g one of « raaepticjK voics signal race 
sairs rsdio T:al®phons unic and t.h-2 svsdio signal ge/ 
hy said 3sia<iio uJiit;/ aiid output: t:lng a transrtsissioa 
signal rsjcsivs-d from said sxanstriissicn/recepvicri '- 
si.;iid radio telepharie unit, and 

r^cspnlpn voice si^mi and cha audio signal in sai 

■:ransmission/rscapfiion: rnssns in secvCirdancs wir,h sr 

inc<5?sing c^ali. and 

said vrariSTViissicn/recepn.ion unij: including 
an *l6c::roasccx{.si:ic; transd\.;cer tar perf ■■.•smina 

;bidi?:;sctiorial cohveraion &siwsie« a voice siid av. 



voice S7l.gnsi and zh^ audio signal rrcrci Sssid Tisdn body 
and ou^rpiicting cb© selscr.ed sigrisl to said sLec!:r::::^co-jL 
t:r3:j:;sduc;sr, snd zrs,ns~dtzing ths. rransirvlssion voics si 
frorsi said elsctroscousrlc transducer 1:0 ssid EEsaLn body 



\ stei acc^id-ng to clai- l, ^-^ervwr, s:;id rs 



i.-.o It «rd ^^fh&^. t:hi3 inco-iirq -all as c r 

ahs operaticri of said sudio un-tt, saici sudj.^ \iiri3.c ssop 

i«t;dcfr;« viriit. t;^«r.S5r.2.£s a ringinq- tone sigriSl. zo. B&xa 

■: ransniissxanj' recspt ion msiar-s . 



ll'i radio L:el£ph.cina sysseos ana ^sid trinsnviiSSiGi^/ 



."O^ivxol fc ?^r.ti .Slid ss.i-5 vcntsol cor.tr^ls *stSii re 

::.-=„«p;x-ii« juiit ajia said audx.:: ur-i„ "r. "esftjn^f *• ~ iae 
i.j^c::>r:i.;r.-.j d^cecsn^ion signal from sa:.c iiiconirSv^ ^.all 



ssafcSUt s ringing Sons sigriai 

^ 1 X A i 



«f said radio tel^pbone iiriic on "hs basis ot a speech 
comin-ur^:. nation d^.c^iccioti output: fr-sr. said spssch 

'?. A smt accc-rding to claim S, -whesreia. said radio 

C;" isa audibl- signal s;: a pr^sdecsj—iined period. a-\a 
whsrairi said cail ccstsol unit scrlvacss said call sigr^a. 
■g«a«ratioR laaasss to cransmi-t the- -ring-lag tons: signal cq 
said s:rsr:smi55>=siori/rscaptiori unitv 

A sec according no cisii"-; -«-h«.-:8i-\ s;«i.d 
sls^jsrspacoustic £j-S5>;sducer cGmprisss an 
siiS£phoas/r;vicrar'h.ojje in which aa earphons isj l&teqr&z&d. 
wi^;ii a ^ons conduce ion s:.>-^-« srdcrophcne . 

5, A c-css^tsbl-i teisph^nss sec, siibstan!:iilly' as itsrem 
d«scriS5©d: 35fi5:ii refersrscs sxo thfi drawings. 
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